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RAINFALL, TEMPERATURE, WINDS, EVAPORATION, AND OTHER ATMOS
PHERIC PHENOMENA; DRAINAGE AREAS AND BASINS, FLOWS OF
STREAMS, DESCRIPTIONS AND FLOWS OF ARTESIAN WELLS,
AND OTHER FACTORS OF WATER SUPPLY;
MOUNTAIN, VALLEY, DESERT, AND SWAMP-LAND AREAS, TOPOGRAPHY
OF STREAM CHANNELS, ELEVATIONS ABOVE THE SEA, AND
OTHER TOPOGRAPHICAL FEATURES.
COMPILED IN THE STATE EN6INEERIN6 DEPARTMENT OF CALIFORNIA.
WM. HAM. HALL, C.E., STATE ENGINEER.
SACRAMENTO:
STATE OFFICE JAMES J. AYERS, SUPT. STATE PRINTING.
1886.
INTR0DUCTI0N,
The matter contained in the present volume is a part of the data col
lected in accordance with the law of 1878, creating the office of and defin
ing the duties of the State Engineer, and upon which to base reports on the
problems of irrigation and arterial drainage in California.
The instructions contained in the law specifically and fully authorized,
directed, or made necessary the acquirement or collection of this informa
tion, together with very much more besides, in the following terms:
" SEC. 3. The duty of the State Engineer shall be, under the direction
of the Governor, to investigate the problems of irrigation of the plains, the
condition and capacity of the great drainage lines of the State, and the
improvement of the navigation of rivers.
SEC. 4. In order to carry out the purpose specified in section three, it
shall be required of the State Engineer to ascertain as nearly as possible
the following named facts, and to express opinions as is hereby required:
"First—To ascertain the present water-carrying capacity of the Sacra
mento and San Joaquin Rivers, in the different sections which are liable
to overflow.
" Second—Whether the carrying capacity can be increased, and if so, by
what means, and at what cost.
" Third—The maximum quantity of water which may reasonably be
expected to present itself, on any day, at the head of anyof the sections of
the rivers as before mentioned.
"Fourth—Whether it is possible to make the rivers carry the maximum
quantity thus ascertained, and if not, to suggest such-other measures as
may be judicious for the relief of the rivers and the protection of adjoining
lands, and to give detailed estimates of the cost of the suggested works.
"
Fifth—To ascertain whether there has been any change in the height
of beds of the navigable rivers of the State, and if so, to determine as nearly
as may be the extent. of this change, and the cause or causes to which it is
due, and whether change is now taking place in the height of the beds of
the rivers, and if so, what legislation, if any, will be effectual in preventing
the rise of the beds, or in diminishing the rate of rise.
" Sixth—To ascertain the effect of any change in the bottom of the rivers,
or the carrying capacity, and the height of floods in the rivers." Seventh—To ascertain the position and acreage of all lands in the val
leys of the State, which are now or may be in the future in need of irri
gation; to divide these lands into their natural districts; to ascertain the
water source or sources from which each district may be most conveniently
irrigated ; to ascertain the quantity of water which these sources can supply
in different years for irrigation; the length of time in each year during
which these sources will supply sufficient water for irrigation; make studies
of the best means for irrigating each district, and give his opinion and ad
vice to such parties as may be engaged in irrigating a district, or who may
be about to undertake the irrigation of a district. * * * *" Eighth—The State Engineer shall also inquire into the relation which
hydraulic mining bears to the navigation of the rivers, and to their carrying
capacity; to inquire into the question of the flow of debris from the mines
into the water-courses of the State; to ascertain the amount and value of
agriculture lands and improvements which have been covered up or in
jured by the overflow or deposit of debris, coming from the hydraulic and
other mines in the Sacramento Valley, and to devise a plan whereby the
injuries caused thereby can be averted" without interfering with the working
of such mines." Ninth— In addition to making these inquiries, the State Engineer shall
make such other investigations as may appear to him to be necessary, and
approved by the Governor, for the proper and complete solution of the prob
lem stated in section three." Tenth— Inasmuch as these inquiries involve a broad and scientific treat
ment of the physical facts of the water system of the State, and as their
study may properly be divided, the Governor is authorized to employ, for
the purpose of advising and assisting the State Engineer, two consulting
engineers, acquainted with hydraulic engineering, and of good standing in
their profession."
The demand for these investigations, the circumstances and embarrass
ments attending their prosecution, their scope, and general character, have
been referred to in the general preface transmitted with the first volume or
part of the main report on irrigation, under date of December 31, 1885.
The special utility of and objects held in view in conducting each branch
of the work, is or will be explained in the introduction to each part or vol
ume of its results.
The particular use made of the data contained in the present volume
will be apparent to the reader of the second volume of the irrigation report,
and the report on flood phenomena and arterial drainage problems, to be
issued.
The methods of acquiring this data, where such work has been original
with this department, will be fully spoken of in a report on the work of
the State Engineering Department.
The data of this volume may be classified as relating to the meteorology,
hydrology, hydrography, topography, and surface geology of the State.
No pretension to completeness or to special scientific classification or
treatment of its parts in either of these branches is made.
The volume is simply composed of a series of collections of data arranged
as conveniently as could be under the circumstances of its production, to
facilitate the study of the water supply and other physical problems of irri
gation and arterial drainage.
Each collection is preceded by a memorandum which explains briefly,
and in a general way, the arrangement of the data contained in its tables,
and, where it has seemed necessary, the method of computing the results
submitted, and the relative values to be placed upon them.
I—Raine and snow fall, as the source of water supply, takes precedence
in this series of groupings of data.
It is believed that Collection No. 1, embracing two hundred station-
records, an approximately corrected annual summary, and a similarly ad
justed statement of monthly, seasonal, and annual means, prepared from
these, is a very full exposition of the rainfall subject in California, so far as
observed data exist for its preparation.
The work of collecting this information has been quietly in progress for
the past six or seven years, and while it is now known that some records
exist which have not found place herein, every reasonable effort was made
to acquire the data of all before the printing commenced.
Additional records and a continuation of those now presented to and
including the season of 1885-86, will be annexed in an appendix to this
volume.
The data forms the basis of a set of rainfall charts made as a part of the
study of the irrigation water supply question.
II—Succeeding the tables of rainfall will be found those of temperature
and wind direction, contained in ninety-seven station-records from points
well distributed over the State. This collection might have been enlarged
to the extent of a dozen or fifteen more records, but the smaller comparative
value attached to it for the special purpose of the work in hand, has not
justified the sacrificing of other inquiries which must necessarily have
resulted from a further prosecution of this.
It is probable that additional records of temperature will find place in an
appendix to the present volume, before its publication is finally made.
From this information a set of temperature charts of the State will be
compiled as a part of the necessary basis of a complete discussion of the
irrigation problems.
Ill—Collection No. 3 is a set of tables of general meteorological data, for
nine stations on the Pacific coast. Each table is a summary of oone year's
observation at its station. This exhibit is a fair illustration of results which
should be had for many stations and a series of years, to form a part of the
basis of any exhaustive study of our subject. Its present application will
appear in the reports heretofore spoken of.
IV—Collection No. 4 contains the condensed results of observations made
under the direction of the State Engineer, to ascertain the rate of evapora
tion from water surfaces in our irrigation centers.
The importance and utility of such an investigation in connection with
the irrigation study, is too apparent to require more than mention here. It
is to be regretted that this work has not been far more extended. The
8results at hand, however, are sufficient to constitute a very valuable part
of the basis of our discussions.
V—As a part of the basis for any useful study of the water supply and
flood phenomena, it has been necessary to know the area drained by the
several streams. Such a study with any pretension to accuracy or com
pleteness has never before been made for California. The data of this
character presented in Collection No. 5 are results of very much labor in
the collection of materials for and the construction of maps of the State,
by this department. While, of course, in the absence of a thorough geo
detic and topographical survey of the State, this data cannot be either com
plete or correct, it is believed that the results now presented are faithful
deductions from all available information, and that they are sufficiently
reliable for all present purposes of our work. They have already been of
much service in the study of the water supply questions; and their utility
will be made more apparent in the final publications of the department.
VI—As an outcome of many special and prolonged observations, and
measurements made by this department, and of deductions based upon
their results, together with those of the rainfall, drainage area, and other
compilations, there are presented in Collection No. 6 a set of tables showing
the mean, maximum, minimum, and total discharges, water quantities,
etc., of a number of streams in the great central valley of the State.
The immediate utility and value of this set of tables will be immedi
ately recognized. Attention is asked to the memorandum which precedes
it.
VII—Artesian sources have been and are destined to play a noteworthy
part in the irrigation water supply questions of California. It has been a
part of the work of this department to acquire by special examination and
by collection from all available sources deemed reliable, the data of arte
sian well construction and water output. Some of the results of this in
quiry and compilation are presented in Collection No. 7. Examination will
show that the data of this collection has for the most part been gleaned by
original work by the department, and it is believed that this study is un
precedented in extent in its special line.
The collections of data relating to Mountain, Valley, Plain, Desert, and
Swamp land areas in the State, Topography of Stream Channels, Eleva
tions above the sea, etc., being unfinished, are not included in this prelimi
nary issue of the volume.
An issue to be made during the fall of the present year will contain all
else available to that time, and it is hoped will be complete in these re
spects and in others where noticeable omissions herein occur.
It is believed that due credit is given wherever data has been compiled
from sources not original with the State Engineering Department.
The work of collection, observation, and compilation has been performed
by a number of assistants and observers employed from time to time during
the six or seven years of the investigation. To some of these special ac
knowledgment is due, and this will be made in the proper final publication
of the work of the Department.
The following Table of Contents is a general one, for the volume, and
refers, for details, to the tables of contents which severally precede each'
collection. Where the data of each collection is not arranged in alphabeti
cal order there will be found, also, an index to the collection.
STATE ENGINEERING DEPARTMENT STATISTICS.
COLLECTION NO. 1.




Set No. 1. Station Records
Alameda County _ 1-7
Amador County 8-9
Butte County e 10-14
Colusa County 14-18
Contra Costa County 19-24
Del Norte County 25-27
El Dorado County _ ! 28-30
Fresno County ... 31-41
Humboldt County 42-45
Inyo County _ 46
Kern County 47-54
Lake County _. 55-56
Los Angeles County. _ 57-66








Plumas County _ 100
Sacramento County 101-107
San Benito County _ 108
San Bernardino County 109-118
San Diego County 119-124
San Francisco County. 125-134
San Joaquin County. _ 135-140
San Luis Obispo County _ __ 141
San Mateo County 142-150
Santa Barbara County 151-152
Santa Clara County..". 153-156
Santa Cruz County 157
Shasta County 158-162
Siskiyou County _. 163-167
Solano County _ 168-170
Sonoma County _ 171-172
Stanislaus County „ 173-178
Sutter County 179
Tehama County 180-182
Trinity County _ 183
Tulare County I 184-189
Yolo County _ | 190-194
Yuba County 195-196
State of Nevada _ 197-198
Arizona Territory _ _ 199-200
Set No. 2. Summary, Annual Rainfall _
Set No. 3. Monthly, Seasonal, and Yearly Mean Rainfall
Index to Colleotion No. 1 .....'
MEMORANDUM.
STATI0N REC0RDS 0F RAIN AND SN0W FALL,
The following precipitation tables, Nos. 1 to 200, contain the results of
rain and snowfall observations made at 196 stations in California, at two
stations in Arizona, immediately adjacent to the California boundary line,
and at two stations in the State of Nevada.
The form of presentation is that of Station Records for each point of ob
servation, and only the monthly results of actual observations, as received
at this office from the various authorities named, are given, together with
the amounts for the three monthly seasons, and the yearly seasons, and the
averages directly deduced therefrom.
In no case has there been any filling in of blank spaces by approxima
tion in this set of tables. If the rainfall or snowfall in any month was not
reported as measured, then a blank will be found in the monthly column;
and also in the corresponding seasonal and yearly columns, because the
records for neither season nor year were complete.
The figures noted as "means" at the foot of each table, are the arith
metical means of the figures in the columns above. They are averages of
all measured amounts of rain and melted snow in each month, season, and
year.
When blanks are found in any column the means below are subject to a
correction, should a correct series of means be desired for the station for
the period observed.
For comparison of means for two or more stations, corrected means for
corresponding periods should be had, and as these observations are neither
full nor for the same periods at all the stations, care must be exercised in
making such comparisons.
Monthly returns of snowfall have all been reduced to equivalents of rain
fall, by dividing the depth in inches by nine, and added in with the rain
to represent the total precipitation for the months. Only in the totals for
the yearly season are the returns for snowfall segregated from those for rain
fall, and shown in separate columns before that of total precipitation for the
year. The adoption of nine inches of snowfall as equivalent to one inch of
rainfall is of course a mere approximation. Different stations will require
different divisors for this purpose, in making more accurate reductions.
Some returns have been received in which the reductions had already
been made, and by different divisors (10 or 8 inches). Snow is known to
have fallen at some stations in seasons where the returns do not show it to
have been observed. Hence, it can not be claimed that these tables are
16
complete or. oaccurate in this respect. But no pains have been spared in
getting all the information attainable with the means at command, and in
checking it as far as possible.
The arrangement is by counties alphabetically, and by stations alpha
betically in each county, and the stations are thus numbered from 1 to 200.
The table of contents fully and clearly shows this point.
This set of tables is followed by a summary of the annual rainfall at each
station corrected and arranged in one comprehensive table; and by a table
of monthly, seasonal, and yearly means, corrected for the period covered
by each station record. The memoranda which precede these sets Nos. 2
and 3 are referred to for further explanation of their contents.
In a number of the station records—chiefly among those for which the
C. P. R. R. Co. is authority—a misinterpretation of the system of noting an
absence of rainfall, led to the error of inserting zeros, denoting no rainfall,
at the commencement of the tables for months which were not covered by
the record, and which spaces should have been left blank.
The following tables embrace all the original rainfall data to September,
1,884, now at the command of the State Engineering Department.
Other records received before the final issue of this volume, will find
place in an appendix.*
* The indulgence of those who may examine or use this volume is asked to overlook the
frequent repetition of the words " Compiled by the State Engineering Department " which
occurs through the first set of tables. It seems unnecessary to explain how this occurred.
COLLECTION No. 1. COUNTY M. 73
STATEENGINEERING DEPARTMENT.

















4.50 2260 800 2.10 37.20 1866-67
6.70 12.10 7.00 . .1867-68
1.10 276 090 1868-69
282 2041 749 217 3289 1869 70
232 1359 4 18 056 2065 1870-71
119 838 391 032 13.80 1871-72
3.33 5.82 344 0.45 13.04 1872-73
217 588 281 138 1224 1873-74
230 390 105 1874-75
4.42 543 231 0.43 12.59 1875-76
631 1471 1090 255 3447 1876-77
393 575 422 082 14.72 1877-78
1.25 3.35 0.60 . 1878-79
319 1350 1034 140 28.43 1879-80
1.11 2209 536 201 30.57 1880-81
666 966 382 054 2068 1881-82
413 493 363 000 1269 1882-83
232 5 16 180 504 1432 1883-84
338 1030 509 131 2131 Means.
STATE ENGINEERING DEPARTMENT.




















186 343 477 000 10.07 1882-83
162 640 884 1 78 1864 1883-84
174 491 597 059 14.35 -Means.
74 S. E. DEPT. STATISTICS,
PRECIPITATION TABLE, No. 79.
Monthly: Rain and Melted Snow.
AUTHORITY : i
U. S. War Department and C. P. B. B. Co.} In Inohes.
COMPILED BY THE
MONTEREY.
TEARS. Sept. Oot. Nov. Deo. Jan. Feb. Mar. April. Hay. June. July. Aug.
1846-47 003 000 000 000
1847-48 0.00 1.10 3.10 0.00 1.70 2.20 2.40 0.65 2.50 0.50 0.50 0.00
1848-49 0.03 0.00 0.00 0.00
1849-50 000 001 061 345 2.95 200 1.30 033 0.00 000 000 000
1850 51 002 000 061 298 001 000
1851-52 0.01 0.20 0.91 4.50 0.40 0.30 6.12 0.92 0.10 0.16 0.00 0.00
1852 to 1879*
1879-80 1.05 5.31 0.77 0.00 0.00 0.00
1880-81 0.00 0.00 0.40 5.47 2.85 2.07 1.55 1.37 0.00 0.20 0.00 0.00
1881-82 000 060 120 213 150 9 59 564 1.57 000 000 0.00 0.00
1882-83 0.22 1.67 1.02 0.39 2.60 299 5.68 1.42 1.32 0.10 0.00 0.00
1883-84 0.19 0.71 0.39 1.16 2.60 4.34 6.08 3.75 0.36 1.80 0.00 0.00
Means . 0.05 0.54 1.03 2.51 2.37 2.23 3.73 1.91 0.51 0.28 0.05 0.00
* No reoord.
PRECIPITATION TABLE, No. S
AUTHORITY : ")
Central Paoifio Railroad Co. J




YEARS. Sept. Oot. Nov. Deo. Jan. Feb. Mar. April. May. June. July. Aug.



























1876-77 000 160 000 000 283 022 072 016 000 000 000 000


















































1883-84 . 0.33 0.92 0.68 1.05 2.68 6.33 5.83 3.61 0.32 1.47 0.00 0.00
Means 0.000.10 0.000.98 0.241.59 0.542.50 1.614.41 3.013.11
76 S. E. DEPT. STATISTICS,
PRECIPITATION TABLE, No. 81.
AUTHORITY: 1
Dr. E. K. Abbotte f




YEARS. Sept. Oot. Nov. Deo. Jan. Feb. Mar. April. May. June. July. Aug.





















































1877-78 - 0.00 0.12 1.00 2.39 7.05 8.77 2.57 1.92 0.00 0.00 0.00 0.00
1878-79 005 060 020 0.35 242 2.81 1.85 1.69 0.82 015 0.00 0.00
1879-80 0.00 1.05 1.08 2.28 1.65 1.16 1.64 3.90 0.46 0.00 0.00 0.00
1880-81 0.00 0.00 0.57 5.56 3.32 2.32 1.26 0.66 0.00 0.38 0.00 0.00
1881-82 010 0.28 0.67 1.24 1.78 231 4.86 1.01 0.49 0.19 000 000
1882-83 0.38 1.43 0.65 1.95 0.91 0.95 2.26 1.28 1.98 0.00 0.00 0.00
1883-84 0.19 1.19 0.25 0.90 1.71 4.49 5.09 3.05 0.72 2.66 0.00 0.18
Means _. 0.07 0.64 0.94 2.33 3e24 2.42 2.33 1.21 0.41 0.28 0.01 0.01
PRECIPITATION TABLE, No. 82.
AUTHORITY : \
Central Paoifio Railroad Co. /








































































1880-81 0.00 0.00 0.59 4.37 3.14 2.35 1.21 0.44 0.00 0.33 0.00 0.00
1881-82 019 0.21 0.66 127 183 249 442 127 046 006 000 000
1882-83 . . 0.40 1.30 0.57 0.51 2.19 1.00 222 099 203 0.00 000 000
1883-84 0.20 1.15 0.26 0.87 1.52 4.63 4.69 2.87 0.71 2.54 0.00 0.00
Means 0.000.07 0.010.65 0.270.98 0.421.66 1.203.18 2.382.45
COLLECTION No. 1. COUNTY M. 77
STATE ENGINEERING DEPARTMENT.



















005 1260 080 000 1345 1872 73
0.40 7.67 3.10 000 11.17 1873-74
325 465 069 000 859 1874 75
5.17 1189 453 010 2169 1875-76
1.14 2.70 0.80 000 4.64 1876-77
1 12 1821 449 000 2382 1877 78
085 558 436 015 1094 1878-79
213 509 600 000 1322 • 1879-80
057 1120 192 038 1407 1880-81
105 533 636 019 1293 1881 82
2.46 3.81 5.52 0.00 11.79 1882-83
163 710 886 266 2025 1883-84
1.65 7.99 3.95 0.30 13.89 Means.
STATE ENGINEERING DEPARTMENT.














oipitat'n. Remarks. YEARS.Sept.-Nov. Snow.
1.55 8.83 3.23 0.00 -. -. 13.61 1873-74
2.71 4.65 0.69 0.00 8.05 ...1874-75
4.19 1074 4.23 0.00 • 19.16 1875-76
0.80 2.28 0.82 0.00 3.90 .1876-77
116 1803 456 000 2375
085 484 355 008 932 1878 79
1.93 4.73 5.62 0.05 12.33 . 1879-80
059 986 165 033 1244 1880-81
106 559 615 006 1286 1881 82
227 370 524 000 1121 1882-83
1.61 7.02 827 2.54 1944 1883-84
170 729 401 028 1328
78 S. E. DEPT. STATISTICS,
PRECIPITATION TABLE, Ne. 83.
AUTHORITY : .l
Ceetral Paeifie Railread Ce. I



























1875-76 0.00 0.00 2.80 0.59 5.26 3.45 3.24 0.00 0.00 0.00 0.00 0.00
1876-77 0.00 0.00 0.00 0.20 0.87 0.25 0.28 1.05 0.00 0.00 0.00 0.00
1877-78 . 0.00 0.00 0.05 1.48 3.69 4.63 0.73 0.74 0.00 0.00 0.00 0.00
1878-79 0.00 0.00 0.05 1.44 0.63 0.34 1.04 0.59 0.00 0.00 0.00 0.00
1879-80 - 0.00 0.45 0.47 1.57 0.73 1.05 0.87 2.19 0.23 0.00 0.00 0.00
1880-81.- 0.00 0.00 0.18 3.14 1.52 1.61 1.14 0.09 0.00 0.10 0.00 0.00
1881-82 0.04 0.07 0.56 0.79 0.96 1.92 4.65 0.26 0.49 0.00 0.00 0.00
1882-83 0.00 0.46 1.08 0.25 2.68 0.61 1.72 0.60 1.26 0.00 0.00 0.00
1883-84 008 048 017 0.45 2.74 4.24 3.74 167 113 1.56 000 0.00
Means 0.01 0.15 0.50 1.09 2.25 1.69 1.78 0.70 0.30 0.15 0.00 0.00
PRECIPITATION TABLE, Ne. 84.
AUTHORITY: \
Ceetral Paeifie Railread Ce. j




YEARS. Sept. Oet. Ner. Dee. Jae. Feb. Mar. April. May. Jeee. Jely. Aug.
1872-73 0.00 0.00 0.00 0.00 0.20 4.43 1.28 1.42 0.00 0.00 0.00 0.00
1873-74 000 063 273 819 855 257 3.48 155 100 000 000 0.00
1874-75 0.00 4.01 7.98 0.46 7.89 0.56 2.18 0.00 000 1.52 0.00 0.00
1875-76 0.00 0.00 6.79 4.02 8.53 9.08 8.73 1.67 0.20 0.00 0.00 0.00
1876-77 036 905 048 000 655 249 1.64 065 050 028 0.00 0.00
1877-78 0.00 1.49 2.14 3.02 20.64 16 46 4.80 0.85 080 000 0.00 0.00
1878-79 0.49 1.56 1.30 1.57 4.40 6.72 15.70 2.37 2.21 0.00 0.00 0.00
1879-80 000 046 533 799 384 188 164 1531 155 000 000 0.00








































Means 0.27 2.05 2.64 4.08 7.32 5.02 4.99 2.98 0.90 0.39 0.00 0.00
PRECIPITATION TABLE, Ne. 85.
AUTHORITY: )
Ceetral Paeifie Railread Ce. j
Menthly: Rain and Melted Snow.
COMPILED BY THE
KNOXVILLE.
YEARS. Sept. Oet. Ner. Dee. Jae. Feb. Mar. April. May. Juee. Jely. Aug.
1883-84 000000 000192 000085 016154 619406 1172809
COLLECTION No. 1. COUNTY S. 129
STATE ENGINEERING DEPARTMENT.


















187 369 364 000 920 1879-80
043. 854 171 000 1068 1880-81
0.85 2.05 4.31 0.00 7.21 1881-82
165 200 395 000 760 1882-83
0.90 488 502 205 12.85 1883-84
114 423 373 041 951
STATE ENGINEERING DEPARTMENT.



















1.50 654 399 000 1203 1869 70
1.06 8.84 3.07 000 1297 1870-71
2.40 22.54 2.08 0.00 27.02 1871-72
0.00 12.79 0.00 000 1279 1872 73
0.00 16.29 4.23 000 20.52 1873-74
6.33 12.86 0.50 0.00 19.69 1874-75
6.20 17.36 6.56 000 3012 1875-76
1.16 5.25 1.74 0.00 8.15 1876-77
1.42 23.69 5.49 0.00 30.60 1877-78
1.50 6.51 3.65 000 11.66 1878-79
2.15 12.00 11.66 0.00 25.81 1879-80
0.48 19.96 3.25 0.00 23.69 1880-81
2.30 6.25 848 000 1703 1881-82
3.64 3.54 9.65 0.00 16.83 1882-83
000 24.34 1580 226 4240 • 1883 84
2.01 13.25 5.35 0.15 20.75 Means.
STATE ENGINEERING DEPARTMENT.

















12.40 14.40 5.05 00S 31.91 1875-76
202 466 305 015 988 1876-77
123 23.28 6.61 000 31 12 1877 78
3.20 9.84 7.52 0.05 20.61 1878-79
4.99 7.46 11.34 0.00 23.79 1879-80
4.49 11.32 5.27 0.78 21.86 1880-81
291 835 780 000 1906 1881 82.
4.07 413 850 000 1670 1882 83
2.32 9.76 12.88 2.42 2738 1883-84
**
4.18 22481036 0.397.56
C0LLECTION No. 1. SET No. 3. 207
































3.33 10.42 12.65 0.40 26.84
1878-80 l
1882-84 | 4 Spring Valley W. Co.
.











































C P R R Co Midway.




C P R R Co Oakland.
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L. Glass Cherokee Reservoir.
Chico.C P R R Cor







































C P R R Co Williams.







































C P R R. Co.
Centra Costa—
Antioch.
C. P. R. R. Co. Brentwood.
C P R R Co Byron.
1875-84 U.S. Lighthouse B'd.


















U. S. War Dcp't .-.
Del Nerte—







D S Sertwell Crescent City.
























G W Barlow Placerville.
18.98 ,!













































































C P R R Co . Borden.
Sharp & Woolcock Buchanan.
Wm Bennett Firebaugh.
U S War Dep't Fort Miller.
C P. R R. Co. Fresno.
Fresno.




C P R. R. Co. .- .. Kingsburgh.


































































C P R R Co
C P R R Co - Delano.
U. S. War Dept. .... - Fort Tejon.
C P R R Co Keee ?..
*o.ee MeCleeir Raneh.*3.45 T B. McClung1.91 30.02 1879-82*6.04















































































































































































































































































































































































































































































































































































































Mumford Hill 0.320.79 0.14*4.11 0.57*3.42 7.56 2.96*9.27 10.7113.08 12.33
C0LLECTION No. 1. SET No. 3. 209

















































C P R R Co Sumner.





































































4 J J West Les Angeles
—
Alesta.








U. S. War Dept. .. Drum Barracks.
C P R R Co. Los Angeles.






C P R R Co




C. P. R. R. Ce. San Fernando.
C P R R Co























U. S. Lighthouse B'd.
U.S. Lightheuse B'd.
U.M.Gordon .
































































3. U. S. War Dept.
Medec —
Fort Babbitt.





















C. P. R. R. Co.
Monterey —
Chualar.

























C P R R Co
I
Dr. E. K. Abbott..-. Salinas.
C P R R Co



















C P R R Co
0.00
0.28
C. P. R. R. Co.



































































































C P R. R Co
Placer —
Alta
C. P. R. R. Co.
C P R R Co
C. P. R R Co Col fax
C. P. R. R. Co.
C. P. R. R. Co.
14*
C P R R Ce
Plumas—
*8.31 • Mumford Hill*34.68 J. A Eadman21.23 61.02 1876-82*65.24


























































































































































































































































































































































































































S. F., Angel Island.
S. F., Fort Masen. . .
S.F., Fort Point.-.




















































































San Luis Obispo ...
Sain Mateo—
Afio Nuevo Island .
Crystal Springs
Menlo Park





































































































Woodside 00.0*0.45 0.00*1.71 3.29*0.31 0.20*1.40 6.174.68 10.907.36
COLLECTION No. 1 SET No. 3. 211













































































C P R It Co Gait.







S. H. Gerrish - - . Sacramento.
C P R R Co . Sacramento.
U. S. Signal Service Sacramento.







































































C P R R Co Daggett.
C P R R. Co. renner.
C P R R Co Needles.
Redlands.
J. J. Ring Ring's Station.
A S White Riverside.
*1.03 *1.04 *0.24 *0.98 *3.29 1850-63 l1865-83 1
1877 84

































I S Buck Julian.







U. S. War Dep't San Diego.
0.51 1.52 4.98 7
| U. S. Signal Service.

























































C. P. R. R. Co. .San Francisco.






Spr. Val. Water Co. San Francisco.
U.S. War Dept ..S. F., Alcatraz Isl.
I U S War Dept -S. F., Angel Island.
S. F.i Fert Mason.U. S. War Dept.





*19.79 34 U S War Dept S. F. Presidio.
2.56 5.29 17.78 9 U. S. Lighthouse Bd..



























8 C P R R Co Farmingten.
7 C. P. R. R. Co. Lathrep.













C P R R Co Stockton
C P R R Co Tracy.
2.01 13.25 5.35 0.15 20.75 1869-84 15 Dr. W. W. Hays ....
San Luis Obixpe—













































U S Lighthouse Bd
Son Matee—
Spr. Val. Water Co...














Spr Val Water Co.
U. S. Lighthouse Bd. Point Mentara.
Spr. Val. Water Co...
C P R R Co
S.Andres Reservoir.
San Mateo.
"2i47 . Weodside.*13.44 C. H. Halsev..17.27 13.34 1883-84*36.52
262 S. E. DEPT. STATISTICS, COLLECTION No. 2.




























































































































18 81. 1882. 16 83.
January 62 19 43.3 N. 65 29 48.3 N.
February 69 30 46.6 N.
March _. 82 37 50.7 N. 80 42 54.0 N.
April 85 40 54.6 N. 69 40 53.9 N.
May 82 40 56.0 N. 92 40 57.5 N.
June 72 40 56.7 N. 90 40 59.2 N.
July 93 54 607 N.W. 72 40 5i.9 N. 80 40 58.0 N.
August 82 40 57.5 N. 80 44 57.6 N.
September 98 40 53.7 N. 103 44 60.6 N.
October 85 40 54.3 N. 75 40 55.3 N
November 75 37 51.1 N. 80 39 51.9 N.
December 80 39 50.5 N. 75 32 50.8 N.
1884. 188&
January 70 26 488 S 75 30 504 >r
February 85 31 49.5 S. 75 35 50.6 N
March 70 37 515 s 80 40 556 N
April 80 40 543 N 80 40 53O N
May 90 40 54.7 N. 85 40 55.4 N
June 80 40 577 N 85 41 588 N
July 92 45 61.0 N. 88 47 639 N
August 90 40 59.7 N. 94 48 65.2 N
September ... 90 40 53.9 N. 114 50 64.0 N
October 90 37 531 N. 83 44 61.6 N
November ... 90 37 51.3 N. 76 38 57.0 3
December N70 492"0
S. E. DEPT. STATISTICS, COLLECTION No. 2. 263
Monthly: Maximum, Minimum, and Mean Temperature, and Direction of Peevailing Wind.
TABLE No. 33.























































































































































































































































































































18' f3. 187 4. 18' f5.
January 68 29 47.9 65 30 47.1
February 62 28 467 75 32 502
March 64 30 47.9 78 30 51.5
April 76 38 529 85 Sf 54.6
May 80 42 543 85 50 612
June 78 45 57.3 85 50 61.3
July 80 40 55.5 70 55 58.6
August 80 40 57.3 75 50 561
September 98 40 55.3 eo 50 56.0
October 85 40 54.9 80 35 55.3
70 35 518 75 40 560
December 53.063 3130 6846.3 43.274 24
264 S. E. DEPT. STATISTICS, COLLECTION No. 2.




























































































































































































































































































































































































































December S.W.76 49.330 2551.3 8075 030 51.2
S. E. DEPT. STATISTICS, COLLECTION No. 2. 265






















































































18 73. 18 74. 18 -5.
68 32 510 66 31 47.8
62 36 49.7 71 32 56.5
62 39 51 5 78 38 506
76 47 572 78 40 54.9
Hay 84 52 623
85 55 642
July 78 55 637 70 55 58.6
78 50 647 75 50 56.1
100 50 650 60 50 56.0
72 49 610 80 35 55.3
75 33 54.2 75 40 56.0
68 38 515 73 24 461 68 31 53.0
18 76. • 18 77. 18 78.
62 30 484 80 32 546 69 30 51.6
70 30 53.0 74 40 56.0 69 38 52.0
68 30 530 72 40 580 68 42 54.0
82 35 570 67 48 55.0 72 44 55.8
79 48 588 75 48 594 72 49 584
90 50 636 90 54 651 74 50 58.7
July 84 55 639 78 53 64.3 78 53 60.3 W.
74 52 61.8 77 54 61.8 72 50 59.6 W.
74 54 624 100 50 (>4.4 78 48 59.7 W.
72 43 598 78 35 56.9 88 45 61.3 W.
72 40 52.9 80 38 57.6 80 32 54.7 W.
74 W.33 50.3500 2972 8036 51.3
266 S. E. DEPT. STATISTICS, COLLECTION No. 2.





















































































































































































































































































































































































April . . . . . . .




September --. .. ..... . . . S.
October w.
November S.
Deeember . . .. . .
S. E. DEPT. STATISTICS, COLLECTION No. 2. 267



















































































































































































































































































































































































December ... N.W.68 54.822 2847.0 78N.W. N.W.60 51.332
268 S. E. DEPT. STATISTICS, COLLECTION No. 2.









































































































































































October . . .
November. ..













February - . .- 28
32



































18 72. 1873. 18' '4.
67 38 523 80 34 558 66 23 484
71 32 51.5 66 28 47.0
76 40 568 80 38 583 74 28 476
85 30 547 80 35 592 86 38 560
100 50 662 93 50 668 92 40 612
105 53 69 0 95 52 725 100 56 735

















October 91 43 63.9 86 30 59.7 99 36 60.9
79 24 547 80 40 589 76 39 540
December 46.372 2619 7051.5 50.565 33
MEMORANDUM.
In the following tables the natural drainage systems of California are
divided into four groups, as follows:
First Group.—Northern coast streams, or those flowing .into the Pacific
Ocean north of San Francisco Bay.
Second Group.—Streams flowing into or towards Suisun, San Pablo, and
San Francisco Bays.
Third Group.—Southern coast streams, or those flowing into the Pacific
Ocean south of San Francisco Bay.
Fourth Group.—Streams flowing into, and portions of the interior basins;
embracing as well those basins which have no outlet into the ocean, as those
whose waters drain into Colorado River.
All estimates of areas are based on the most reliable map data available
to this Department, as compiled and made into a uniform set of maps of
the State. The general map being on the scale of 6 miles in the inch,
the sectional maps, 4 miles in the inch, and detail maps on various larger
scales.
S. E. DEPT. STATISTICS, COLLECTION No. 5. 389






Peiet ee the Stream









age areas At the coast
shed of Pilarcitos Creek 57
Pilarcitos Creek At the coast 65
•Sundry small drain
age areas At the coast Between the watersheds of Pilarcitos
and San Gregorio Creeks . 34
•San Gregorio Creek At the coast 53
Sundry small drain
age areas At the coast
gorio and Pescadero Creeks 10
Pescadero Creek At the coast 80
Sundry small drain
age areas ^ At the coast Between the watersheds of Pescadero
San Lorenzo Creek.. At the coast in Santa
and San Lorenzo Creeks 151
Sundry small drain
age areas At the coast Between the watersheds of San Lo
133
renzo Creek and Pajaro River 95





Salinas River At the coast - 4,714
Sundry small drain
age areas At the coast- - Between the watersheds of Salinas
River and Arrovo La Cruz - 831
Arroyo La Cruz At the coast 54
Sundry small drain
age areas At the coast
Cruz and Morro Bay basin 200
Sundry small drain




watershed of San Luis Obispo Creek. 49
Sundry small drain
age areas
At the coast 78
At the coast Between the watersheds of San Luis
Obispo and Pismo Creeks 6
Pismo Creek At the coast . . - 50
Arroyo Grande At the coast . 124
Sundry small drain
age areas . Between the watersheds of Arroyo
Grande and Santa Maria River 41
Santa Maria River At the coast 1,80ft
Sundry small drain-
At the coast
Maria and Santa Ynez Rivers .. 299
Santa Ynez River At the coast 836
Sundry small drain
age areas .- - - At the coast Between the watersheds of Santa Ynez
San Buenaventura
River and San Buenaventura Creek. 530
190
Sundry small drain
age areas At the coast Between the watersheds of San Buena
ventura Creek and Santa Clara River . 14
Santa Clara River. .- 1.576At the coast.... -r-.--
